Rotavirus-induced miR-142-5p elicits proviral milieu by targeting non-canonical transforming growth factor beta signalling and apoptosis in cells.
MicroRNA (miRNA) expression is significantly influenced by viral infection, because of either host antiviral defences or proviral factors resulting in the modulation of viral propagation. This study was undertaken to identify and analyse the significance of cellular miRNAs during rotavirus (SA11 or KU) infection. Sixteen differentially regulated miRNAs were identified during rotavirus infection of which hsa-miR-142-5p was up-regulated and validated by quantitative polymerase chain reaction. Exogenous expression of miR-142-5p inhibitor resulted in a significant reduction of viral titer indicating proviral role of miR-142-5p. Functional studies of hsa-miR-142-5p identified its role in transforming growth factor beta (TGFβ) signalling as TGFβ receptor 2 and SMAD3 were degraded during both hsa-miR-142-5p overexpression and rotavirus infection. TGFβ is induced during rotavirus infection, which may promote apoptosis by activation of non-canonical pathways in HT29 cells. However, up-regulated miR-142-5p resulted in the inhibition of TGFβ-induced apoptosis suggesting its anti-apoptotic function. Rotavirus NSP5 was identified as a regulator of miR-142-5p expression. Concurrently, NSP5-HT29 cells showed inhibition of TGFβ-induced apoptosis and epithelial to mesenchymal transition by blocking non-canonical pathways. Overall, the study identified proviral function of hsa-miR-142-5p during rotavirus infection. In addition, modulation of TGFβ-induced non-canonical signalling in microsatellite stable colon cancer cells can be exploited for cancer therapeutics.